Since the first cases of Niemann-Pick disease were described'-2 it is now known that it takes several forms which can be distinguished on the basis of clinical history and which organs are affected.' We describe a case which does not seem to conform to this pattern.
Case report
A 51 year old caucasian man, married with five healthy children and no family history of neurological disease or a storage disorder, first noted clumsiness and unsteadiness when walking in 1969. He was found to have cerebellar ataxia, spastic dysarthria, and pallor of the right optic disc. Reflexes were normal and there was no nystagmus nor sensory or motor deficit. Electromyography showed slight slowing of sensory conduction in all four limbs. General physical examination showed no other abnormalities and no definite diagnosis was made. A year later he had to retire early and 10 years later, in 1980, he developed a defective upgaze and left upper motor neurone facial weakness. A computed tomography scan indicated cerebral atrophy. He was reassessed in 1981 when cogwheel rigidity of both wrists, a positive glabellar tap, and truncal ataxia were found. During the progression of the disease he had become more ataxic, sustaining many injuries as a result of falls, including fractures of the hip, arm, and second cervical vertebra.
In 1985, when he was 68 years old, he was admitted as an emergency with a history of acute abdominal pain after falling at home. Laparotomy showed a Accepted for publication 26 January 1988 ruptured spleen which was removed. It weighed 420 g and was torn and haemorrhagic. Microscopical examination showed collections of foamy macrophages in the red pulp (fig 1) containing fat which stained with Sudan IV. Sphingomyelin was shown by the alkaline hydrolysis modification of Baker's acid haematein stain. Niemann-Pick disease was diagnosed and confirmed by electron microscopy of the spleen which showed histiocytes containing typical dense multilamellar bodies. 4 The patient was discharged with arrangements made for assessment of skin fibroblast sphingomyelinase activity. Before this could be performed, he was admitted to another hospital several weeks later with severe dysarthria, generalised muscle wasting, and bilateral extensor plantar responses; he deteriorated and died of bronchopneumonia five days later.
Pathology
The body was that of an emaciated man, 1 75 metres in height, and weighing 38 kg, with scattered bruises on the limbs and a large sacral pressure sore. The only clinically important finding internally, apart from bronchopneumonia, was a large subdural haematoma more than a week old over the right frontoparietal region, which had compressed the brain. The brain stem and cerebellum appeared normal but there was bilateral uncal herniation.
Microscopical examination of the brain showed a number of vacuolated neurones, particularly in the brain stem and cerebellum which contained acid haematein-negative storage material-and therefore unlikely to be sphingomyelin. Foamy macrophages similar to those seen in the spleen were also present in the bone marrow but none was found in the liver or other viscera. Marrow histiocytes containing ceroid material which gives a blue-green colour (so called "sea-blue histiocytes") have been reported in Niemann-Pick disease,5 but these were not seen in this case. The foamy cells of the marrow had uniform granules and did not contain the nuclear fragments previously described in group II patients. 6 Samples from four areas of the spleen removed at operation were subjected to total lipid extraction7 and separation by thin layer chromatography; the plates developed in chloroform/methanol/ammonia/water (65:35:2:2, by volume). The infancy with hepatosplenomegaly, failure to thrive, and neurological deterioration. There is a rapid downhill course with death usually before the age of 2 years. Type B cases have hepatosplenomegaly and heavy visceral disease, but no nervous disease, and occur from infancy through childhood. Type C is similar to A in that there is both visceral and central nervous system involvement, but presentation is later in childhood or in early adult life and survival is prolonged. Type D, the Nova Scotian variant, is similar to type C but is believed to be a genetically isolated form of it. Biochemical differences have been found between these groups. Decreased sphingomyelinase activity in type A has been reported'2 and confirmed by Schneider and Kennedy,'3 who also found evidence of a defect of this enzyme in type B, but that types C and D cases had normal sphingomyelinase activity. An atypical group of adult patients who were clinically type C but who showed sphingomyelinase deficiency was termed type E`. 14 Type C patients show pronounced accumulation of sphingomyelin in the spleen similar to that seen in types A and B, but in contrast to those, liver sphingomyelin is usually only slightly raised. Type C patients also show neuronal storage but it has been shown that the storage material is not sphingomyelin; its identity is at present unknown. '5 The evidence that types C and D are distinct from type A and B and the need to accommodate adult forms led to the reclassification of Niemann-Pick disease at an international symposium in Prague'6 as follows: the new group I includes types A and B, to which are added the group E cases. Types C and D now constitute group II, which is thought to have a different biochemical basis from group I.
Our case could not have been possible type B or D. It was unlike type C: brain sphingomyelin in C is normal while in our case it was raised but not by as much as is usually found in type A. Unlike type C, our patient presented in late middle age, and type C is usually associated with an age of 10 years or less.6 Furthermore, the pattern oforgan disease was atypical of C cases as vacuoles rich in sphingomyelin in liver were absent and no inclusion bodies were found in the marrow. The anomaly in our case is that in spite of the above, neuronal inclusion bodies consistent with type C were present. While the nature of the inclusion bodies in type C cases is unknown, an increase in ceramide hexoside and monosialogangliosides'7 and the presence of Bis-(monoacylglycero)-phosphate'5 may account for some of the neuronal deposits. In contrast, the neuronal deposits in type A cases consist of sphingomyelin and cholesterol.'8 While the neuronal deposits seen in our case had the appearance of enlarged lysosomes, we cannot confirm that they represented the increase in brain sphingomyelin found chemically. The fact that the lipid changes were confined to cholesterol and sphingomyelin and did not extend to choline and ethanolamine phosphoglycerides, which are common non-specific storage substances, confirms that our case represents Niemann-Pick disease. The increase ofbrain lipids was similar to that seen in type A patients; nevertheless, this case suggests a type C pattern but with an increase in brain sphingomyelin and cholesterol. This unusual accumulation of brain lipid may be associated with the extremely late age of onset. With the increasing diagnosis of cases of late onset Niemann-Pick disease, this current case may not be unique and may represent a distinct variant of type C.
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